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® Improved surfaces for X-Ray intensifying screens. 

© X-ray intensifying screens that can be conveniently and easily used in book cassettes and automatic 
changer systems are described. These screens have an improved surface made by bonding a thin, clear, 
transparent, tough, flexible, dimensionally stable polyamide film thereon. The screens display a very low average 
dynamic coefficient of friction, very good resistance to wear (e.g., gouging and abrasion) and a low static 
susceptibility which permits long term use in book cassettes and rapid handling incurred in said changer 
systems. 
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IMPROVED SURFACES FOR X-RAY INTENSIFYING SCREENS 
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This invention relates to the field of X-ray intensifying screens. More particularly, this invention relates 
to X-ray intensifying screens which have an improved polyamide surface or topcoat layer which are used in 
conjunction with photographic films to produce an image thereon. 

Background of the Invention 

It is known that various solution coated topcoats or surface films can be placed over an X-ray 
intensifying screen. These topcoats and films are designed to improve and protect the phosphor-binder 
layer and assist in the processabilify of the X-ray intensifying screen in various ways. To produce an image 
film » ptaced in contact with screens. The mechanism for doing this varies with the equipment used. These 
X-ray intensifying screen surfaces do not always provide long-term protection in book cassettes, and are 
particularly short-lived when used within the modern, automatic systems now found in the busier radiog- 
raphic sections of modern hospitals. For example, screens and magazines of X-ray films are loaded by 
S rL S n PerSOm an automatic chanaer - and from that point on. work can be done in ordinary, 
white light. The appropriate screen matched with the appropriate photographic film elements present in the 
changer are then exposed as required. Then, the magazine of exposed X-ray film is removed for film 
processing and a magazine of unexposed X-ray film is put back into the system. A disadvantage with this 
automatic system particularly since the X-ray intensifying screen is an expensive part of the overall system, 
is that considerable stress is placed on the screen and it is required that the surface thereof be tough and 
durable to survive automatic handling (e.g. X-ray photographic films rubbing over the screen surface 
rr.echan.cal parts, etc ) and not develop imageable artifacts. Additionally, there is a need to reduce the static 
w!h knnl J? UP , T aUt ° matiC equi P ment as f " ms s'We against screens during the handling. As is 

Thl ,° Y Stat,c produced «« cause unwanted film exposure and subsequent handling problems. 

i "T re ,S f preSS ' n ? need 10 deve, °P X - ra V intensifying screens that can survive multiple uses within 
the modern, automatic changers, for example. 

™nT b H e ?, ,0UI L d th f the 3b0Ve disadvanta 9 es ca " overcome and an improved X-ray intensifying 
^ ° v ' ded ^ bondln 9 a thin - o'oar. transparent, tough, flexible film of the invention to the surface of a 
supported phosphor containing layer. 

SUMMARY OF THE INVENTION 
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bJl^Zy™ ?* ! his '™f nti ° n there is P ravid ed an X-ray intensifying screen comprising a support 
having thereon a phosphor-binder layer, and a polymeric film adhered to the phosphor-binder layer the 
T n * n ? d * the P^sphor-binder layer is a clear, transparent, flexible, tough, dimen- 
sionally stable polyam.de film having a thickness of no greater than about 15.2 urn. the X-ray intensifying 
screen havmg an average dynamic coefficient of friction in the range of 0.15 to 0.25 and low static 
susceptibility when the screen is used within a book cassette or an automatic changer therefor 



BRIEF DESCRIPTION OF THE DRAWINGS 



so In the accompanying drawings forming a material part of this disclosure: 
FIG. 1 shows a typical X-ray screen element of this invention. 

=n v F,G \ 2 S «° WS 3 particular device for measurement of the dynamic Coefficient of Friction (COF) of 
an X-ray intensrfymg screen in a screen/X-ray film combination. 
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DETAILED DESCRIPTION OF THE INVENTION 



Referring now specifically to FIG. 1,1 is a typical support conventionally used in the manufacture of X- 

5 ray intensifying screen elements. Typical X-ray screen supports include paper or cardboard suitably sized 
or coated with baryta, for example, films such as polyethylene terephthalate (preferred), cellulose acetate, 
cellulose propionate, cellulose acetate propionate, cellulose acetate butyrate. polyvinyl chloride or vinyl 
acetate), and polyamides. among others, as well as thin metals or foils, etc. For use as an X-ray screen, the 
support must be permeable to X-rays. A thickness of about 0.00025 inch (0.00064 cm) to about 0.30 inch 

io (0.76 cm) is adequate for these supports, with a thickness of about 0.01 inch (0.025 cm) being preferred. 
These supports may contain reflecting agents such as Ti0 2 dispersed therein, for example. Alternatively, 
the reflecting material may be applied on the support as a separate layer. Likewise, other adjuvants such as 
absorbing dyes, etc, may be useful within the support of the screen element of this invention. Preferably the 
support is a thin yet strong, dimensionally stable polyethylene terephthalate of about 0.004-0.012 inch (0.1- 

75 0.3 mm) in thickness, although other thicknesses are also satisfactory. 

The phosphor containing layer 2 conventionally contains the phosphor particles dispersed in an 
appropriate binder. The phosphor materials are usually mixed in the desired amount in an appropriate 
solvent e.g., a mixture of n-butyl acetate and n-propanol, etc., and the resulting solution is mixed with a 
suitable binder, e.g., polyvinyl butyral, etc., to form a suspension. This suspension is coated on any of the 

20 aforementioned supports or alternatively on the polyamide film protective layer. Dispersion of the phosphor 
in any one of a legion of conventional binders can be accomplished by ball-milling and by other procedures 
well known to those skilled in the art, for example, U.S. Patents 2,648,031; 2,819,183, 2,987,883; 3,043,710; 
and 3,895,157, the disclosures of which are incorporated herein by reference. Useful phosphors are also 
legion in number and include, for example, the tungstates of calcium and magnesium, including those 

25 activated by lead; terbium activated rare earth metal oxysulfide type phosphors such as Y 2 0 2 S:Tb, also 
those of lanthanum and those activated by Tm, and Gd 2 02S type phosphors; terbium activated rare earth 
phosphate phosphors such as YPO*:Tb and those of gadolinium and lanthanum; rare earth oxyhalide type 
phosphors such as LaOBr:Tb and those activated with thulium; barium sulfate type phosphors such as 
BaS04:Pb and those activated with europium and also containing strontium; also to be mentioned are the 

30 europium activated alkaline earth metal phosphor type phosphors and the divalent europium activated 
alkaline earth metal fluorohalide type phosphors; iodide type phosphors and sulfide type are also known. 
Still other phosphor compositions include the mixed CaWO* rare earth tantalate phosphors of Patten, U.S. 
Patent 4,387,141 as well as the tantalate phosphors of Brixner, U.S. Patent 4,225,653, the disclosures of 
which are incorporated herein by reference. 

35 The protective layer 3 is the improvement of this invention. Although it is known to use laminated films 
as protective layers in X-ray screen elements, it is not known to use thin, clear, transparent, flexible, tough, 
dimensionally stable (stretched and annealed) polyamide films having a low dynamic coefficient of friction 
and low static bonded to the phosphor-containing layer. These polyamide films are conventionally syn- 
thesized and have a thickness of about 2.5 urn to 15.2 urn, and preferably about 2.5 urn to 12.7 urn. 

40 Illustrations of polyamide films include: crystalline types, e.g., nylon 6,6, -EHN-(CH 2 ) 6 -NH-OC-(CH 2 H-CO-]n; 
nylon 6, {(CH 2 -)s-CO-NH-] n ; nylon 12,12, etc.; amorphous types, e.g.; Selar® PA 3426, E. I. du Pont de 
Nemours & Co., etc.; and blends thereof. The polyamide films may be bonded to the phosphor-binder layer 
2 with or without an adhesive material. For example, the phosphor-binder layer can be coated on a surface 
of the polyamide film or the polyamide film may be extended onto the surface of the phosphor-binder layer. 

45 It may be useful, however, to also use an adhesive material in the above bondings. 

The adhesive material, when used, may be applied directly on the surface of phosphor-containing layer 
2 or, alternatively, may be applied directly or indirectly to the polyamide topcoat 3 prior to lamination of the 
structures to achieve the X-ray intensifying screen element of this invention as shown in FIG. 1. 
Conventionally used adhesives may be used within the metes and bounds of this invention. Useful 

so adhesives include: water soluble acrylic adhesives, solvent soluble acrylic adhesives produced under the 
tradename Carboset® of B. F. Goodrich, Co., Specialty Polymers & Chemicals Division, Cleveland, OH, 
solvent soluble polyester adhesives such as produced by Whittaker Corp., Dayton Chemicals Div., W. 
Alexandria, OH. solvent soluble polyester polyurethane, water soluble vinyl chloride copolymer, etc. 
Examples of solvents are methylene chloride, ethyl acetate, butyl acetate methanol, isopropanol, etc. I 

55 prefer using Carboset® XPD-1294, a high molecular weight carboxylated polymer in ethyl acetate, made by 
the aforesaid B. F. Goodrich Co. and applying same directly or indirectly to the polyamide film prior to 
lamination of the phosphor layer of this invention thereto. Care must be taken to minimize the effect of 
adhesive thickness and light absorption on subsequent image quality. A useful dry adhesive thickness 
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range is about 1-8 urn when measured on the surface of the polyamide film 

laver n lTnS ? ^ "T^ * 8 X " ray SCreen element pr0duced contani "9 tna polyamide protective 
LvXmT h T r". W,th,n ' ,or exam P |e ' book cass ettes, automatic changers and other automatic 
systems used witfun the hospital environs. Examples of such automatic changes include but w JrtJmteS 
to Canon Film Changer Model CFC-U1 , Schonander AOT Model DST-893R D , Pont CDS CnmrZ 

STfcsz °? : WH - 29, •? Du pont mds Moduiar Dayii9ht *^^r* sisse 

screen is too h.gh, the screens show increased wear when used in association with the aforementioned 
rhotootnh n 9SrS - ' n additi0n ' *• SCree " mUSt have 3 l0w propsnsi * for *• buildup of static no^S 
aforSin' 0 f SS T ted . th6reWith m n0t need,eSSly exposed and « easily removed from w thin tiTe 
aforementioned automatic changer in order to process same to the requisite image Thus there is a 

isb^nT 10 Tr,T t0U9hneSS ° f *• Pr0teCtive SUrface ° f ™™ and toLu/e a, 3 

known ton "Tf, T"" 9 . Pr ° C6SS - The P °' yamide film topcoats ° f this ^nflon, surprisingly of anile 

22Jf^ W P UCe tWS d8,iCate balance of reduced COF - to ughness to resist gouging and 
abrasion, and low propensity to produce static. u«"y»ig ana 

FIG. 2 , illustrates a device for the measurement of COF within this medical X-ray invention wherein 4 is 

Si*",^ '• £ P ° nt de Nem ° UrS " d C0mpany - Wi,mi "9 ton - « ^ mSx-ray 

pSsurap^? ra m T f L , r rt W,dth> ; f V f " 9 in ^ direCti ° n Sh ° Wn and pU " ed by rollers 5 and 6 under a 
™n t h » ^ 1, ^1 18 ^ f ° r the teSt of ^ ^ntton, at ca. 130 inches (330.2 cm)/minute The 
screen to be tested (not shown in FIG. 2) is placed on Load Scale 8 which can be adjusted from' 0^21 

tTwe bolT sure (0 t 3 r 05 dynes) by adjustin9 device 9 - ™° screen is pia " d «• STS 275 °£ 

2?JTE IT* r0 " erS ? OW1 38 12 and 13 - A Friction Scale 14 is attached »«wd by means 3 a 
wire 15. As the film 4 .s passed over the screen surface at 11 the testing pressure expressed in pounds 
(dynes, is applied and the friction force vs load and slip speed measured at 14. Thus o^ny paS 
screen the COF can be calculated from various friction forces and loads and a determinate maSe of Z 

zi££?2x ysfisi **« surf , ace thereof - po,yamide ,nms ° f tws *^^£?£Z<& 

K^iSES 5 Sn^S ,e rab,y from 35001 015 to 022 produce ade9uate ** - 

^„n PrOPe c n , Sity , t0 9e ? rate Stati ° Ca " be measured "sing a Monroe Static Charge Analyzer. Model 276A 
eachT/p IT"' v' nC h - Lyndonville ' NY >- for example. This instrument is use5 to measu e Te time to 
K p h ' n,tial Char9S 10 *" SUrfaCe for screen sam P ,es equilibrated at 70* F and 60% RH (ratetive 
humidity). Each screen sample surface is cleaned by wiping with isopropanol or other appropriate Ser 
drying wen. equilibrating and then testing. Surfaces are also tested after wiping with an antSc solS 
mf - P °;^° neXe Scree " Cleaner) fol,owed b * ^ing and equilibrating "samples Ira c£gS ,o a 

surTeTwhlh h VO tS 10 S6C0ndS 3nd *• Chaf9e d6Cay With time is ^rded' IsopropanS c reaneo 
surfaces which have an average static decay 1/2 time less than 6.0 at 60% R.H. are prefeired land surfaces 
wh.ch have an average decay 1/2 time less than 3.0 seconds at 60% R.H. are most p'efened 

will ISnn 2fl? appa T t °~ y thin> dear ' t0U9h> an ° Alible polyamide films as defined 

will ft.nct.on wrthin th.s invention. Other film elements, when compared to those of this invention fail for a 
number o reasons. Most do not possess the required COF and toughness to provide ZSnTLSni 

co^Z^Z PrOteCti0 » • °^ her t0PC ° at fMmS Cann0t be as a ™" « not frSSramTara 

STErU^i "5 r, as *«* intensifying screen protective layers. This will be illusfraSd n 

the Examples set out below, of which Example 4 is considered to be a preferred mode of this invention 



EXAMPLES 



The following examples illustrate but do not limit the invention. 



EXAMPLE 1 



Sixteen (16) screens were made with a structure as shown in FIG. 1 except for the toocoat films In 

mirCSh^r aPP,i8d 10 TaWe 1 be ' 0W USi ^ -nouscurrlntiy SSL Z£ 

matenals. The phosphor layer comprises YTaO,:Nb phosphor dispersed in a polyacrylate binder Various 

ZZSS^fZ^ t6St f ° r 3Vera9e C0F USi " 9 e * U * me * Ascribed aEove; and for 

susceptibility to static as described above. In these samples, the various surfaces comprise materials w °h 
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formulations and manufacturers as shown in Table 2 below. Other unusual observations such as static, 
thickness and transparency were also made with the results set out In Table 1 below: 

TABLE 1 



Topcoat Rim 


Average 


Remarks 




COF 




Polyamide, Nylon 6,6 


0.20 


Low Static, High Transparency 


Pn I \/am i H o N\/!nn R 




Qama Ac AhOVB 


Polyethylene 






Terephthalate Rim 


0.15 


High Static 


Polyimide Rim 


0.17 


Yellow Color 


PVDC-PP-PVDC Rim 1 


0.25 


Too Thick, Low Transparency 


Polycarbonate 2 


0.28 


Too Thick, COF Too High 


PVDC/PVC 


0.33 


COF Too High 


Teflon® PFA 


0.28 


COF Too High 


Teflon® FEP 


0.31 


COF Too High 


Tedlar® PVF 


0.31 


COF Too High 


Polypropylene 


0.33 


COF Too High 


Tyril® Extruded 


0.33 


COF Too High 


Polyethylene 


0.34 


COF Too High i 


Polyurethane 


0.66 


COF Too High 


Spray Coated Teflon® 


0.63 


COF Too High 


Solution Coated Tyril® 


0.35 


COF Too High 



1 thickness 19.1 urn 

2 thickness 25.4 urn 



As can be seen from the above results, only the topcoat film made from poly am ides having the 
requisite limitations of this invention provided high quality X-ray intensifying screen elements with good 
COF, high transparency, low static and no physical deficiencies noted. All of the remainder had severe 
problems of at least one type. 
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EXAMPLE 2 
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ov Jn^nTT 16, P0,y * mide films which ">eet the general definition of this invention were applied 

over phosphor layers made as described in Example 1. Nylon 6 and nylon 6.6 films of varying thickness 
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were used. Only those with thicknesses of 15.2 urn or less functioned within the ambit of this invention. The 
remainder were too thick and thus produced poor results with photographic elements exposed therewith. 

TABLE 3 

5 



Sample 


Film 


Remarks 




Thickness 






(urn) 




Nylon 6,6 


7.8 


Best Image Resolution 


Nylon 6,6 


12.2 


Good Image Resolution 


Nylon 6,6 


15.2 


Marginal Image Resolution 


Nylon 6,6 


25.4 


Inadequate Image Resolution 


Nylon 6 


12.2 


Good Image Resolution 



EXAMPLE 3 

20 



Various adhesive materials were tried successfully in this experiment. These were tried either on top of 
the phosphor layer (see Example 1) or applied directly to the polyamide layer which was a 7.8 urn thick 
film of Nylon 6.6. The results for application to the polyamide layer are shown in Table 4, below: 

TABLE 4 



30 



35 



Sample 


Adhesive Used 


Adhesion 


1 


Robond®LEC-58 1 


Good 


2 


Robond®PS-60 2 


Good 


3 


Carboset®XPD-1117 3 


Very good 


4 


Carboset®XPD-1246 4 


Very good 


5 


Carboset®XPD-12945 


• Excellent 


6 


Carboset®531 6 


Good 


7 


Whittaker 46960 7 


Very good 


8 


Whittaker 56065 s 


Very good 


9 


Rhoplex®AC201 9 


Poor 


10 


Adhesive E-2067 10 


Very good 


11 


Tycel®7909/7283 11 


Very good 


12 


Geon®57612 12 


Poor 



I acrylic, water soluble, pressure sensitive, Rohm & Haas, Philadelphia, 
PA 

45 . 2 acrylic, water soluble, pressure sensitive, Rohm & Haas, Philadelphia, 

PA 

3 acrylic, solvent soluble, B. F. Goodrich, Cleveland, OH 
* acrylic, solvent soluble, thermoset, B. F. Goodrich, Cleveland, OH 
5 acrylic, solvent soluble, B. F. Goodrich, Cleveland, OH 
so 6 acrylic, water soluble, thermoset, B. F. Goodrich, Cleveland. OH 

7 polyester, solvent soluble, Whittaker Corp., W. Alexandria, OH 

8 polyester, solvent soluble, Whittaker Corp., W. Alexandria, OH 

9 acrylic, water soluble, thermoplastic, Rohm & Haas, Philadelphia, PA 

10 acrylic, water-borne, pressure sensitive, Rohm & Haas, Philadelphia, 
65 PA 

II modified aliphatic polyester polyurethane, Lord Corp., Erie, PA 

12 plasticized vinyl chloride copolymer, B. F. Goodrich, Clevevand, OH 
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EXAMPLE 4 



A commercial grade, dimensionally stable, polyethylene terephthalate film of ca. 0.010 inch (0 25 mm) 

m oiosJn? d° ^ refleCti0n ■ ^ ^ 38 SUPP ° rt 1 t0 the SeefoMhT 

ET2 iB^fmWh i a ^« Pe u reed an aCry " C P °' ymer binder was a PP |ied thereon as 'ayer 2. 0.006 
nch (0 15 mm) th.ck. A 7.8 am thick Nylon 6.6 film was used as the topcoat 3 of this invention This 

phospho layer 2 by lamination (Riston®HRL-24 laminator at 135' C and 0.4 m/minute with air assist) jZ 

toTJr^ r ! pr f entin9 ^ inVenti0n " W3S t8Sted flrSt usin 9 *• device s "°™ * F^Lda'so used 
was 0 20 tL h medi ?fo X " ray P hot °9 ra P hic film el ^^t to test for sensitometry. The average COF 

expose ^erew^ w^eVn Tr*, 60 ;? " SeC ° ndS a " d the Speed and «*° ,u «° n ° f 'he flim 

7 0 ^ni:; r :;s^ the contro1 - indicatin9 *- - topcoat w ° u,d ^ 



EXAMPLE 5 



A commercial grade, dimensionally stable, polyethylene terephthalate film of ca. 0.010 inch (0 25 mm) 

exatpTe 8 "ao ^1^° ^'T U " d 88 SUPP ° rt t0 tha sclt ofT 

r h m« , P ^ P Aspersed >n an acrylic polymer binder was applied thereon as a layer 0 006 

TheJ I!™ ?? ^ 7'° n f " mS RSted in Tab ' e 5 bel0W were used as *e topcoat film of this inveniion 
*Z W T *"? treat9d With Carboset®XPD-1294 adhesive as described in Example 3 and 
2? rST£ k 6 Ph ° SPh °, r ' ayer by ,amination (R^ton^HRL-24 laminator at 135* C and 0.4 m/minute 

^ma^Tonin th SCfeen ''T"' WaS te8ted USi " 9 the deviCe shown in FIG - 2 - ™b average COF and 
remarks concerning the screen elements are set out in Table 5 below. 
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Polyamide 
Eilffl 

None (control) 

Nylon 6,6 Dartek® 1 

Nylon 6, 6-extruded 

Nylon 6, 12-extruded 

Nylon 12, 12-extruded 

Nylon-amorphous and 
blends 



Selar®PA 
3426 2 

20% 

30% 

50% 

80% 
100% 
100% 



Nylon 6 
80% 
70% 
50% 
20% 

0% 

0% 



Nylon 6 
Capran 

Emblem®1200 3 

Nylon 6, 6 
Dartek® 1 
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TABLE 5 



Film 

Thickness 

mmj 



7.8 
15.2 
15.2 
15.2 



25.4* 

25.4* 

25.4* 

25.4* 

12.7 

25. 4* 

12.7 

7.8 



Average 
COF 

0.40 

0.19 

0.20 

0.23 

0.24 



0.22 
0.24 
0.23 
0.25 
0.21 
0.20 
0.21 

0.18 



Gouge and Abrasion 

Resistance _ 

Poor 

Excellent 
Very good 
Good 

Satisfactory 



Excellent 
Excellent 
Excellent 
-Excellent 
Excellent 
Excellent 
Excellent 

Excellent 



oriented nylon film manufactured by Du Pont 
Canada Inc., Mississauga, Canada 

amorphous nylon manufactured by E . I. du Pont 
de Nemours and Company, Wilmington, Delaware 
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w 



75 



SO 



25 



30 



45 



SO 



65 



SllSS 1 ^ ° r ^ en ^ ed nvlon fil» manufactured by 
Allied Signal, Inc., Morristown, NJ Y 

Film thickness does not adversely affect 

determination of COF whil*» ?Ti«o 11 

nvlon anri * wnile films of amorphous 

cSstallinS nff amorphous nylon with 

?Zl It- t ylon are us eful in the invention 

mf;L^T ° Provide proper transparency to 
maintain image quality. 



EXAMPLE 6 



Example 4 was repeated with the following exceptions: the YTaCUrNb phosphor acrylic oolvmer binder 

O^^^JSEV" ^ *1 ' aminated 10 ^ 1102 fi,,ed SUPP ° rt Sh^steld wi 
eSSent resutts ^ SCree " e ' ement W3S t6Sted as dsscribed in Bompb 4 and gave 



equivalent results 
Claims 



nmvL^v ^ ray '" tens ' f y ,n 9 screen comprising a support having thereon a phosphor-binder layer and a 
blJTr ?» 1 " t0 1,16 P hos P hor " bi "der layer, the improvement wherein bonded 'torn ^ phosphor- 

S nf nl V f IT C ear ' tranSparent - f,e * ible - tough, dimensionally stable polyamide fJ having a Sess 
frcLTSe?an;e ab of U ^ 'T^" 9 "~ h ^ 9 " «™»- -^ciSSS 

casseleorTn Zm^c cnLgJSreS " ^ ^ ^ * M a b °° k 

about 2 A 5umto Sum!" 9 SCree " aCC ° rdin9 * C,ainl 1 Wh " B,n the P °' yamide fi,m has a °» 

is ^^TSSo^ aCC ° rdi " 9 t0 ° ,aim 1 Wherei " tha dynamic coefficient of friction 

deca 4 y £ Sel^S SsS^ 1 ^ ^ ° f «" ~ ' haS a 

5. An X-ray intensifying screen according to Claim 1 wherein the polyamide film is selected from th» 
group consisting of nylon 6.6. nylon 6. amorphous nylon, and blends of said nylons 

tn *« T '" te " Sifyin9 soreen according to Claim 1 wherein the polyamide layer is adhesively bonded 
?™r?, P 7 P r^xf ^ With 3 S0 ' Ub,e adhesive se,ected from 9 r0U p consisting ^2 solubte 
SSe CSST aCryliCl S °' Vent S ° ,Ub,e P0,yBSter ' S0 ' Vent S ° lUb,e P ° lyeSter P0'vu?etha;fand S< :2e: 
nniuLn!! ^" ray lnton J?* , 0 screen comprising a support having thereon a phosphor-binder layer and a 
KThSohcTJnr 27? t0 . tNe PhOSph0r - binder ^ the improvement w'here'n adhesive.7app.Sto 
«te phosphor-b.nder layer is a clear, transparent, flexible, tough, dimensionally stable polyamide film havino 

SoST f° S™*, t0 ab0Ut 12 7 Um " thS X " ray intensifyin 9 having an r e Jge dynamic 

coefficient of fncton in the range of 0.15 to 0.22 and a static decay 1/2 time less than 3.0 seconds ^60% 
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© Improved surfaces for X-Ray intensifying screens. 

© X-ray intensifying screens that can be conve- 
niently and easily used in book cassettes and auto- 
matic changer systems are described. These 
screens have an improved surface made by bonding 
a thin, clear, transparent, tough, flexible, dimension- 
ally stable polyamide film thereon. The screens dis- 
play a very low average dynamic coefficient of fric- 
tion, very good resistance to wear (e.g.; gouging and 
abrasion) and a low static susceptibility which per- 
mits long term* use in book cassettes and rapid 
handling incurred in said changer systems. 
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